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Description 

The present invention relates to intratuminal 
stapling instruments with a tissue gripper. 

Background of The Invention 

In recent years there have been developed a 
number of instruments for placing fasteners in a 
circular configuration or in a plurality of circular 
configurations for use in reconnecting severed hol- 
low organs. These devices are used to perfomn 
anastomosis; that is. join the cut end of hollow 
organs or vessels. Whenever the term "vessel" is 
used throughout this specification it means any 
hollow tubular organ; such as. intestine, blood ves- 
sel, esophagus etc. 

Generally speaking, these intraluminal stapling 
devices comprise a centrally extending longitudinal 
member on which there is mounted a circular anvil 
member and a circular staple holding member. 
These members are separated from one another 
but are movable along the centrally located mem- 
ber so that they may be placed adjacent each 
other. To join a severed vessel, one end of the 
severed vessel is pulled over the anvil portion of 
the intraluminal device. A purse string suture; that 
is. a loosely placed suture, is placed around the cut 
end of the vessel in a manner to act as a purse 
string so that it may be pulled tight and pulls the 
loose end of the vessel down tightly about the 
centrally located member with portions of the ves- 
sel or the tissue then disposed directly underneath 
the anvil of the instrument. The opposite end of the 
vessel to be joined is pulled over the stapling 
portion of the Instrument in a similar manner. It is 
also pulled down utilizing a purse string suture so 
that it is tied against the centrally located member 
of the instrument and the tissue underlies the sta- 
ple applying member. At this point, the staple and 
anvil are moved towards one another to provide a 
correct gap between the tissues to be joined. Once 
that correct gap is obtained, the staples are fired, 
joining the vessel. Staples may be disposed in 
various arrays, although usually a pair of concentric 
circles with the staples offset in adjacent circles is 
used. Once the staples have been fired, a circular 
knife, which has a smaller diameter than the small- 
est array of staples that have been fired, severs the 
tissue inside the staple line and outside the purse 
string sutures. The anvil and staple holder may 
then he backed off or separated and the instrument 
carefully removed from the rejoined vessel. An 
example of such an instrument Is more fully dis- 
closed in U.S Patent No. 4.351,466. issued Sep- 
tember 28, 1982. 


Another example of a surgical stapling instru- 
ment is that described In EP-A-01 37685 falling 
under Article 54(3) EPC. This instrument has a 
staple cartridge within which is a cylindrical scalpel. 

6 a staple anvil mounted on a rod extending from the 
staple cartridge and shiftable towards the staple 
cartridge. This instrument also has tissue retention 
means mounted on the rod accessible between the 
staple cartridge and the anvil for holding an end of 

10 a tubular tissue structure prior to and during an 
anastomotic procedure. 

As can be appreciated from the above descrip- 
tion, a critical point in the procedure is to be sure 
the tissue is positioned up against the central lon- 

75 gitudinal extending member of the instrument so 
that the tissue underlies those portions of the in- 
strument which are used to join the tissue together. 
Depending on the location of the vessel, size of the 
vessel, etc., it is often very difficult, if not virtually 

20 impossible, to place a suitable purse string suture 
In a manner so as to ensure good juxtaposition of 
the vessels. 

It is an object of the present invention to pro- 
vide a simple means for gathering the open end of 

25 the vessel. It is a further object of the present 
invention to provide a means which ensures that 
the open end of a vessel can be positioned or 
juxtaposed correctly with respect to a fastening 
member of an intraluminal device. It is a further 

30 object of the present invention to provide means 
which can readily position the open end of a vessel 
to be joined simply, and even in the most difficult 
positions in which to work. 

35 Summary of the Present Invention 

What we have discovered is an improved form 
of intraluminal stapling instrument used to join the 
open ends of vessels. Such an instrument gen- 

40 erally comprises a central longitudinally extending 
member. Disposed on the central longitudinally ex- 
tending member are a pair of fastening means. At 
least one of said fastening means is slidably mov- 
able toward and away from the other along the 

45 central member. One of the fastening means car- 
ries fasteners while the other fastening means is an 
anvil for crimping the fasteners or otherwise secur- 
ing the fasteners in place once they are set. It is 
preferred that the anvil fastening means be slidably 

50 movable. In use the instrument is placed within the 
lumen of the vessel to be joined. One of the 
fastening means carries a circular array of fasten- 
ers disposed about the central member. The fas- 
teners are used to join together and hold the joined 

56 vessels together. In the stapling instrument of this 
invention clamping means cooperates with the cen- 
tral member to grasp the open end of the vessel to 
be joined and hold the vessel in position adjacent 
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the central member. The clamping means positions 
the open end of the vessel beneath the circular 
array of fasteners whereby when the intraluminal 
stapling device Is actuated, the fasteners engage 
the vessel adjacent the open end of the vessel. In 
one embodiment of the present invention, the 
clamping means comprises a split ring having a 
plurality of pins extending radially inward from the 
Inside surface of said ring. The clamp preferably 
comprises two sections hingedly connected to 
each other at one end thereof and open at the 
other end thereof. The open end of the clamp may 
also include a locking feature and preferably an 
adjustable locking feature. In use. an open end of 
the vessel to be joined is placed over the slideably 
movable means of the intraluminal stapling instru- 
ment and the clamp placed over the end of the 
vessel to be joined with the hinge of the clamp in 
an open position. The open ends of the clamp are 
brought together causing the clamping means to 
grasp the vessel and as the clamp is closed the 
vessel is constricted about the central longitudinally 
extending member of the intraluminal device to 
cause the tissue to be positioned underneath or 
juxtapositioned conrectly with respect to the fasten- 
ing means carrying the circular array of fasteners. 
In another embodiment of the present invention the 
clamping device comprises a circular array of 
barbs extending radially from the central longitudi- 
nally extending member of the intraluminal stapling 
instrument. In use, when the open end of the 
vessel is placed over the slideably movable means 
of the instrument, the open end of the vessel is 
connected to the barbs utilizing forceps to correctly 
juxtaposition the vessel with regard to the fasten- 
ers. As can be appreciated one clamping device 
may be used to grasp both ends of the vessel to 
be joined or separate clamping devices may be 
used or in some instances it may even be desir- 
able to use a clamping device on one end of the 
vessel to be joined and a purse string suture on the 
opposite end. 

Brief Description of the Drawings 

The invention will be more fully described in 
conjunction with the accompanying drawings 
wherein: 

Figure 1 is a perspective view of one type of 
intraluminal stapling instrument with which the 
improvement off the present Invention may be 
used; 

Rgure 2 is a cross-sectional view of an in- 
traluminal stapling instrument depicting the im- 
provement of the present invention clamping the 
vessels to be joined in place; 
Figure 3 is a view taken along line 3-3 of Figure 
2 with certain portions of the vessel removed; 


Figure 4 is a perspective view of one type of 
clamping device of the present invention; and 
Figure 5 is an enlarged perspective view of the 
end portion of an intraluminal stapling instru- 
5 ment showing another type of clamping device 
of the present Invention positioned on said In- 
strument. 

Detailed Description of the Drawings 

70 

Referring to the drawings, in Figure 1 there is 
shown a perspective view of an intraluminal sta- 
pling instrument 10 according to one embodiment 
of the present invention. The intraluminal stapling 

15 instrument comprises a centrally disposed longitu- 
dinally extending member 1 1 . Disposed at one end 
of the central member is a movable anvil 12 and 
spaced a distance from the anvil is a fastening 
member 13 carrying suitable tissue fasteners. At 

20 the opposite end of the central longitudinally ex- 
tending member is means 14 for controlling the 
distance between the slideably movable anvil and 
the fastening means 13. Also disposed at the same 
end is means 1 5 for firing the fasteners carried by 

25 the fastening member 13. In use, the operating end 
16 of the Instrument is passed entirely through one 
end of the vessel to be joined. The other portion off 
the vessel to be joined is slipped over the anvil and 
usually the vessel tied via a purse string suture 

30 down about the centrally extending longitudinal 
member. The open end off the vessel through 
which the instrument Is passed Is also usually tied 
using a purse string suture about the centrally 
extending longitudinal member and adjacent the 

35 fastening member. The knob 14 at the control end 
of the instrument is turned to bring the fastening 
member and the anvil to the correct gap for joining 
tissue. At this point, the firing means 15 is actuated 
and the fasteners placed in the tissue. A circular 

40 knife is actuated to cut the tissue within the circular 
an-ay off fasteners. At this point, the knob at the 
control end is backed off separating the anvil and 
the fastening member and the instrument gently 
removed from the reconnected vessel. 

45 As may be more clearly seen in Figures 2 and 
3, the instrument has a fastening member 20. One 
end of the member 20 carries a plurality of fasten- 
ers 22, in this instance, metal fasteners, and these 
metal fasteners are disposed in two circular arrays 

50 23 and 24 of fasteners with the fasteners offset in 
the an-ays. The anvil 25 is movable with respect to 
member 20. The fastening member 20 also carries 
a circular knife 26 which is disposed within the 
inner circular array of fasteners. The fastening 

55 member carries suitable pushers and a suitable 
actuator (not shown) as is well known in the art for 
actuating both the fasteners and the knife once the 
fastening member and the anvil are correctly 
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spaced to join the desired tissue. One end 27 of 
the vessel to be joined is positioned over the 
fastening member while the opposite end 37 of the 
vessel to be joined is positioned over the anvil. The 
end 27 of the vessel is clamped about the centrally 
located member by a clamp 28 more clearly shown 
In Figure 4. The clamp is circular and has an open 
portion 29 or a split at one point along its periph- 
ery. Substantially directly opposite the split is a 
hinge 30. If desired the clamp could be In two parts 
but a single hinged piece is usually easier to apply. 
The inside surface of the clamp contains a plurality 
of barbs or needles 31. The outer surface of the 
clamp at the split portion also includes a suitable 
locking mechanism 32 which is preferably adjust- 
able and in this instance is merely a ratchet 
mechanism which is disposed on one side of the 
split and an appropriate grasping mechanism dis- 
posed on the opposite side of the split. In use, the 
clamp 28 is merely placed over the open end of 
the vessel 27 and about the central member. The 
clamp is closed and locked to constrict the open 
end of the vessel about the central longitudinally 
extending member. A similar clamp 38 is used to 
constrict the open end of the vessel 37 about the 
anvil 25. The anvil is moved to the fastening mem- 
ber and the appropriate gap set. The fasteners are 
placed and the knife actuated. The anvil is backed 
off and the instrument removed. The clamps may 
be made from either metal or polymeric material or 
similar materials as desired. 

In Figure 5 there is shown another embodiment 
of the clamping device of the present invention. In 
this embodiment the clamp 40 is a ring or collar 
disposed on the central longitudinally extending 
member 41 of an intraluminal stapling instrument. 
Disposed outwardly from the surface of the clamps 
are a plurality of pins or hooks 42. The open end of 
the vessel to be joined is brought over the fasten- 
ing member 43 using forceps and is engaged by 
the pins 42. A second similar clamp 45 is disposed 
adjacent the anvil 46 of the instrument. The op- 
posite end of the vessel to be joined is brought 
over the anvil using forceps and engaged by the 
hooks 47 of the clamp. The clamps are slidably 
movable along the member 41 and in a preferred 
embodiment portions of the fastening member 43 
and the anvil 45 adjacent the central member 41 
are undercut to allow the fastening member to be 
brought adjacent the anvil to the required tissue 
gap and the fasteners then fired to join the vessel. 

In certain embodiments, the pins of the clamp 
may be made from heat shape memory material 
such as Nitinol or similar alloys so that the pins 
may have one configuration when the tissue is 
impaled on the pins and then the pins deformed by 
heat to take another configuration. The new con- 


figuration would be such that the hook grasp the 
tissue and bring it down about the central longitudi- 
nally extending member. 

Though we have described utilizing two clamps 

5 for joining both the proximal and the distal ends of 
the vessel, In certain procedures it may be that 
only one clamp Is required. Also in some proce- 
dures one clamp may be used for one end of the 
vessel while the opposite end of the vessel Is 

10 placed utilizing a purse string suture. 

Clainns 

1. An intraluminal stapling instrument (10) for 
75 joining hollow tubular organs, said instrument 

(10) including a central longitudinally extending 
member, means (12, 13) disposed on said 
member for placement within the lumen of a 
hollow tubular organ to be joined, said means 

20 adapted to carry a circular array of fasteners 
(23. 24) disposed about said central member 
for joining together and holding the joined hol- 
low tubular organ, which comprises: 

clamping means cooperating with said 

25 central member to grasp an open end (27, 37) 
of the hollow tubular organ to be joined and 
hold said organ in a constricted position adja- 
cent to the central member and beneath the 
circular array of fasteners (23, 24) whereby 

30 when said instrument is actuated, said fasten- 
ers (22) are caused to engage the hollow tubu- 
lar organ adjacent the open end thereof, and 
wherein said clamping means comprises a 
split ring (28. 38) having a plurality of pins (31) 

35 extending radially inward from the inside sur- 
face of said ring. 

2. An instrument according to claim 1 wherein 
said clamping means has a hinge (30) dis- 

40 posed on the periphery of the ring (28). 

3. An instrument according to either of claims 1 
and 2 wherein the diameter of the ring (28) is 
adjustable. 

45 

4. An intraluminal stapling instrument for joining 
hollow tubular organs, said instrument (10) in- 
cluding a central longitudinally extending mem- 
ber (41). means (43, 46) disposed on said 

50 member for placement within the lumen of a 

hollow tubular organ to be joined, said means 
adapted to carry a circular array of fasteners 
(23, 24) disposed about said central member 
for joining together and holding the joined hol- 

55 low tubular organ, which comprises: 

clamping means (40, 45) cooperating with 
said central member (41) to grasp an open end 
of the hollow tubular organ to be joined and 
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hold said organ in a constricted position adja- 
cent to the central member (41) and beneath 
the circular array of fasteners (23, 24) whereby 
when said instrument Is actuated, said fasten- 
ers (22) are caused to engage the hollow tubu- 
lar organ adjacent the open end thereof, and 
wherein said clamping means (40) comprises a 
circular array of barbs (42. 47) extending radi- 
ally outward from the central longitudinally ex- 
tending member (41) of the Intraluminal sta- 
pling instrument. 

5. An instrument according to claim 4 wherein the 
circular array of barbs (42, 47) is movable 
longitudinally along said central iongitudinalty 
extending member. 

6. An instrument according to either of claims 4 
and 5 wherein there are two circular arrays of 
barbs on said longitudinally extending mem- 
ber. 

Revendications 

1. Une agrafeuse intravasculaire (10) utilis^e pour 
unir des organes tubulaires creux, ladite agra- 
feuse (10) comprenant un element central 
s'^tendant de fagon longitudinale, un moyen 
(12, 13) dispose sur ledit element pour le pla- 
cement a I'interieur de I'ouverture d*un organe 
tubulaire creux devant §tre uni, ledit moyen 
6tant adapts pour comporter une rang^e cir- 
culaire d'agrafes (23, 24) dispos^e autour dudit 
element centra! pour unir et maintenir I'organe 
tubulaire creux unl, qui comprend : 
un moyen de pince coop^rant avec ledit 
ment central pour saisir une extr^mit^ ouverte 
(27, 37) de I'organe tubulaire creux devant §tre 
uni et maintenir ledit organe dans une position 
resserree adjacente par rapport a I'element 
central et sous la rang^e circulaire d*agrafes 
(23. 24), grace a quoi lorsqu'on fait fonctionner 
ledlt instrument, lesdites agrafes s'engagent 
dans I'organe tubulaire creux en position adja- 
cente par rapport a son extr^mit^ ouverte, et 
dans laquelle le moyen de pince comprend un 
anneau brise (28, 38) ayant une pluralite cla- 
vettes (31) s'etendant radialement vers rinte- 
rieur a partir de la surface interne dudIt an- 
neau. 

2. Un instrument selon la revendication 1, dans 
lequel ledit moyen de pince a une charniere 
(30) qui est dispos^e sur la p^riph^rie de I'an- 
neau (28). 


3. Un Instrument selon Tune des revendications 1 
et 2, dans lequel le diamdtre de Tanneau (28) 
est r^glabie. 

5 4. Une agrafeuse intravasculaire servant a unir 
des organes tubulaires creux, ladite agrafeuse 
(10) comprenant un ^l^ment central s'etendant 
longltudinalement (41), un moyen (43, 46) dis- 
pose sur ledit ^l^ment pour le placement a 

10 rint^rieur de Touverture d'un organe tubulaire 

creux devant etre uni. ledit moyen ^tant adapts 
pour comporter une rang^e circulaire d'agrafes 
(23, 24) dispos^e autour dudit ^l^ment central 
pour unir et maintenir Torgane tubulaire creux, 

15 qui comprend : 

un moyen de pince (40. 45) coop^rant avec 
ledit Element central (41) pour saisir une extre- 
mity ouverte de Torgane tubulaire creux devant 
etre uni et maintenir Torgane dans une position 

20 resserree adjacente par rapport a rei^ment 

central (41) et sous la rang^e circulaire d'agra- 
fes (23, 24), grace a quoi lorsqu'on fait foncr- 
tionner ledlt instrument, lesdites agrafes (22) 
s'engagent dans I'organe tubulaire creux en 

25 position adjacente par rapport a son extr^mite 

ouverte. et dans laquelle ledlt moyen de pince 
(40) comprend une rangee circulaire de barbe- 
lures (42, 47) s'etendant radialement vers I'ex- 
terieur a partir de I'element central s'etendant 

30 longltudinalement (41) de I'agrafeuse intravas- 

culaire. 

5. Un instrument selon ia revendication 4, dans 
lequel la rangee circulaire de barbelures (42, 

35 47) peut se deplacer longltudinalement le long 
dudit element central s'etendant longltudinale- 
ment. 

6. Un instrument selon I'une des revendications 4 
40 et 5. dans lequel 11 y a deux rangees circulai- 

res de barbelures sur ledit element s'etendant 
longitudlnalement. 

PatentansprUche 

45 

1. EIn intraluminales Heftgerat (10) zum Verbin- 
den hohler rohrformiger Organe, das genannte 
Gerat (10) umfaBt ein mittleres, sich langs er- 
streckendes Teil. eine Vorrichtung (12, 13), die 

50 auf dem Tell zur Plazierung innerhalb des Lu- 
mens eines hohlen, rohrfSrmlgen, zu verbin- 
denden Organs angeordnet ist, wobei die Vor- 
richtung zum Tragen einer kreisformigen Reihe 
von Befestigungsmitlein (23. 34) dient, die urn 

55 des genannte mittlere Teil zum Miteinanderver- 
binden und zum Halten des zusammengefiig- 
ten, hohlen, rohrfdrmigen Organs angeordnet 
ist, welches umfafit: 
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eine mit dem genannten mittleren Teil zusam- 
menwlrkende Klemmvorrichtung zum Erfassen 
eines offenen Endes (27. 37) des hohlen, rohr- 
fSrmigen. zusammenzufugenden Organs und 
zum Halten des Organs in einer eingeschnur- 5 
ten Lage in der Nahe des mittleren Teils und 
unterhalb der kreisformigen Reihe von Befesti- 
gungsmittein (23, 24), wodurch, wenn das Ge- 
rat betatigt wird, die Befestigungsmittel (22) 
veranla^t werden, das hohle, rohrformige Or- io 
gan in der Nahe des offenen Endes desselben 
zu erfassen, und wobei die Klemmvorrichtung 
aus einem Schlitzring (28, 38) mit einer Mehr- 
zahl von Zapfen (31) besteht. die sich von der 
Innenseite des Ringes radial nach Innen er- 75 
strecken. 

2. Gerat nach Anspruch 1. bei dem die Klemm- 
vorrichtung ein Scharnier (30) aufweist. das am 
Umfang des Ringes (28) angeordnet ist. 20 


5. Gerat nach Anspruch 4, bei dem die kreisfSr- 
mige ReIhe von Widerhaken (42, 47) in Langs- 
richtung entlang des mittleren, sich langs er- 
streckenden Teils bewegbar 

6. Gerat nach den AnsprCichen 4 oder 5, bei dem 
zwei kreisffirmige Reihen von Widerhaken auf 
dem sich langs erstreckenden Teil vorgesehen 
sind. 


3. Gerat nach einem der Anspruche 1 und 2, bei 
dem der Durchmesser des Ringes (28) ein- 
stellbar ist. 

25 

4. Ein intraluminales Heftgerat zum ZusammenfO- 
gen hohler, rohrformiger Organe, das genannte 
Gerat (10) umfa/3t einen mittleren. sich langs 
erstreckenden Teil (41), eine Vorrichtung (43. 

46), die auf dem Teil zur Plazierung innerhalb 30 
des Lumens eines zusammenzufugenden, hoh- 
len, rohrformigen Organs angeordnet ist, wobei 
die Vorrichtung zum Tragen einer kreisformi- 
gen Reihe von Befestigungsmittein (23. 24) 
dient, die urn den mittleren Teil zum Zusam- 35 
menfugen und Halten des zusammengefiigten, 
hohlen, rohrformigen Organs angeordnet ist, 
welches umfaBt: 

eine mit dem mittleren Teil (41) zusammenwir- 
kende Klemmvorrichtung (40, 45) zum Erfas- 40 
sen eines offenen Endes des zusammenzufu- 
genden. hohlen. rohrformigen Organs und zum 
Halten des Organs in einer zusammenge- 
schnurten Lage in der Nahe des mittleren Teils 
(41) und unterhalb der kreisfSrmigen Reihe 45 
von Befestigungsmittein (23, 24), wodurch, 
wenn das Gerat betatigt wird, die Befesti- 
gungsmittel (22) veranlaBt werden, das hohle. 
rohrfSrmige Organ in der Nahe des offenen 
Endes desselben zu erfassen. und wobei die so 
Klemmvorrichtung (40) aus einer kreisformigen 
Reihe Von Widerhaken (42, 47) besteht, die 
sich radial nach au0en von dem mittleren, sich 
langs erstreckenden Teil (41) des intralumina- 
len Heftgerates erstrecken. ss 
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FIG-3 FI6-4 




8 


